Sieve elements caught in the act.
Phloem is a puzzling plant tissue owing to the unique natural defence responses of the sieve elements to any kind of mechanical manipulation. Recent non-invasive studies have enabled real-time observation of events in intact sieve tubes, including mass transport, sieve-pore sealing and conformational changes of structural proteins. These studies further highlighted the importance of the symplasmic setting for development and functioning of the sieve elements. Exchange of macromolecules between companion cells and sieve elements is indispensable for the survival of the sieve element, but also seems to be involved in long-distance communication. How the branched plasmodesmata between sieve element and companion cell function as corridors for the passage of macromolecules is an intriguing but unresolved story.